We evaluated the performance of the AMPLICOR MTB assay for detection of M. tuberculosis in clinical specimens obtained from 98 smear-negative tuberculous patients (43 with positive and 55 with negative culture results). The sensitivity of the AMPLICOR MTB was 44.9% (44/98) and that of culture was 43.8% (43/ 98). No significant difference was observed between the results obtained by AMPLICOR MTB and by culture. We conclude that amplification assays could be used for testing smear-negative specimens because a rapid diagnosis will benefit those patients.
Laboratory diagnosis of tuberculosis (TB) currently depends on acid-fast staining and culture of clinical specimens. Microscopic examination of acid-fast smears is not very sensitive, and culture is very specific but usually requires two to three weeks of incubation. Over the last five years several studies evaluated commercial amplification kits designed to directly detect Mycobacterium tuberculosis DNA and RNA in clinical specimens. The amplification techniques had a strong impact on the speed of the TB diagnosis. However, studies carried out in developed countries have demonstrated similar sensitivities for the new methods and conventional culture (4, 8, 9) . So far, no data from primary health care centers were obtained in countries with high incidence of TB. TB is endemic in the city of Rio de Janeiro, Brazil, with an annual incidence rate of 160/100,000 inhabitants (1) .
In the present study, we evaluated the performance of the AMPLICOR MTB for direct detection of M. tuberculosis DNA in smear-negative specimens obtained from patients from a TB endemic area who were submitted to specific treatment.
The present study enrolled 98 patients randomly selected from those with smear-negative specimens attending to 18 primary health care centers in the city of Rio de Janeiro during the period from August to December 1996. All patients were suspected of having TB due to the presence of symptoms, but were smear-negative. TB diagnosis was based on clinical, epidemiological and radiological criteria. Sputum was collected from 86 patients with pulmonary tuberculosis, and lymph node, biopsy, pleural fluid and urine specimens were collected from the remaining 12 patients with extra-pulmonary tuberculosis. Socio-demographic data including information on previous TB treatment were obtained by interview.
All samples were collected before the patients started specific therapy for TB and were sent to the Noel Nutels Laboratory. Acid-fast staining was performed by the Ziehl-Neelsen method (6) . Contaminated samples were processed by the NaOH-N-acetyl-L-cysteine method and 0.1ml of the sediment was cultured in two Loewenstein-Jensen tubes. M. tuberculosis identification was carried out by standard biochemical and enzymatic tests (6).
The sediment from processed clinical specimens was tested with the AMPLICOR M. tuberculosis Test (AMPLICOR MTB Roche Diagnostic Systems, NJ, USA) following the instructions of the manufacturer. All samples which gave discrepant results were from patients considered positive for tuberculosis based on the patients history, signs and symptoms, chest radiography, histology, tuberculin test, and response to empirical tuberculosis treatment. Therefore, samples positive by culture, but negative by PCR were re-tested and checked for the presence of amplification inhibitors.
Data analysis and significance tests by Yates and two-tailed Fisher´s exact test were performed using the EpiInfo program version 5.
From 98 smear-negative patients, 43 (43.9%) were positive by culture for M. tuberculosis and 55 (56.1%) were negative. Of the 43 culture-positive samples, 34 were also positive by AMPLICOR MTB. Considering the culture as gold standard the sensitivity of the AMPLICOR MTB was found to be 79%. Table 1 gives a detailed analysis of the specimens from 9 patients who were positive by culture and negative by AMPLICOR MTB. All specimens but one were weakly positive by culture (<100 CFU/ml), ranging from 0.1 to 30 CFU/ml. Six specimens were found to contain PCR inhibitors. One specimen could not be tested due to insufficient material, and two were negative for PCR inhibitors.
Ten patients with clinical manifestations of TB were culturenegative but PCR-positive. Since our population consisted of patients considered infected by either clinical criteria alone (55 patients with culture-negative samples) or both, clinical and bacteriological criteria (43 patients with culture-positive samples), we decided to define an adjusted gold standard, which included the follow-up of clinical, radiological and bacteriological findings and treatment data. Using this adjusted gold standard, the number of confirmed tuberculosis cases changed from 43 (culture positive) to 98 patients (all patients). The overall sensitivity of the AMPLICOR MTB was 44.9% (44 out of 98), and, therefore, not significantly different from the sensitivity of 43.8% (43 out of 98) obtained for culture.
Rapid diagnosis and prompt initiation of therapy are critical for TB control. In acid-fast smear-positive patients, antituberculosis therapy normally begins after the smear results are reported. Therefore, nucleic acid amplification test would be most beneficial in smear-negative patients. For these patients, nucleic acid amplification can confirm a TB diagnosis much earlier than culture. Previous criticisms regarding the performance of nucleic acid amplification test on smear-negative specimens included their low sensitivity (approximately 50%) and occasional false-positive results (2). Our study differs from others because it enrolled only smear-negative TB patients. More than 50% (55/98) of these were also culturenegative. When our PCR results were compared only with culture as gold standard in TB diagnosis, the sensitivity of the AMPLICOR MTB was 79%. (34/43). Negative results obtained by amplification assays for culture-positive specimens may be explained by the presence of inhibitors of enzymatic amplification and/or by small number of mycobacteria, unequally distributed in the test suspension (3, 7) . Nonviable M. tuberculosis could be one reason for culture -negative/PCR positive results. Decontamination during sample processing could reduce the viability of mycobacteria in paucibacillary samples below the sensitivity threshold of culture diagnosis. Devallois et al. (3) reported AMPLICOR MTB positive results on specimens containing 2 to 10 CFU. However, in our study, four specimens containing 1 to 18 CFU were culture-positive but PCR-negative and were found to contain endogenous inhibitors. Inhibitor presence was reported to occur in 5 to 13% of the specimens. (5,8,10 ). In our study 5% of the specimens contained inhibitors that were responsible for 6 out of 9 falsenegative results.
Data obtained in our study and by others also indicate that, at this moment, PCR cannot replace mycobacterial culture. Considering all patients (culture-positive and negative specimens), the sensitivity of the PCR assay was 44.9%, similar to that obtained in conventional culture (43.8%). On the other hand, no reliable rapid detection system for anti-tuberculosis drug resistance is available, and culture methods are still required for susceptibility testing. Therefore, PCR is a supplementary test that requires additional resources and recommendations for its appropriate use. Studies carried out regarding the role of PCR in diagnosis as well as tuberculosis patient management should include optimal use of PCR in testing acid-fast smear-negative specimens, because a rapid diagnosis clearly will benefit certain patients whose sputum smears are negative. a Positive + 20 to 100 colonies; b Positive ++ 100 to 300 colonies. 
